The difference between Z(4430) as a D * D 1 molecule and a tetraquark state and how to distinguish between them are discussed. We construct an effective Lagrangian with D * D 1 contact interactions constrained by the heavy quark symmetry and chiral symmetry to study Z(4430). We find that if Z (4430) is a D * D 1 molecule state, there should be a B * B 1 bound state as well, and it mass is about 11048.6 MeV.
I. INTRODUCTION
Recently the Belle Collaboration has reported a new state Z(4430) in the π + ψ ′ invariant mass spectrum in B → Kπ + ψ ′ with statistical significance greater than 7σ [1] . The Breit
Wigner fit for this resonance yields the peak mass M Z = 4433 ± 4(stat) Some theoretical studies have been carried out to understand the structure and properties of this interesting state. Because its mass is so close to the threshold of D * D 1 (2420),
Rosner suggested that Z(4430) is a S-wave threshold effect[2]. Meng and Chao proposed that Z(4430) is a S-wave D
resonance, re-scattering mechanism has been suggested to explain the absence of the signal in π + J/ψ for properly chosen parameters [3] .
The mass of Z(4430) as a J P = 0 − D * D 1 molecule was calculated from the QCD sum rule [4] .
A dynamical study of whether Z(4430) could be a S-wave molecular state of D * D 1 (or D * D ′ 1 ) has been performed [5] , where the authors assumed that the long distance one pion exchange dominates. They found that the attraction from the one pion exchange potential alone is not strong enough to form a bound [6] . Tetraquark interpretation is also suggested based on the QCDstring model [7] . Other theoretical interpretations such as baryonium [8] and threshold cusp effect are put forward [9] . The mass and the production of the bottom analog of Z (4430) have been studied as well [10, 11] .
Just as X(3872) may be a weakly bound state of DD * [12, 13, 14, 15] , the closeness of Z(4430) to the D * D 1 (2420) threshold strongly suggests that Z(4430) could be a weakly bound D * D 1 (2420) molecular state. This is a old and very interesting idea which has been applied to a variety of mesons with unusual characteristics such as the ψ(4040) [16, 17] and f 0 (980) [18] . [20] . So we can apply the methods developed for the description of deuteron to Z(4430) [21, 22, 23, 24] . We will use an effective field theory to describe Z(4430), which is similar to the pionless effective theory of shallow nuclear bound state [21, 22, 23] . Since the binding energy of Z (4430) The difference between the molecular state and the tetraquark interpretation is obvious.
In the tetraquark picture, J P of Z (4430) The general effective Lagrangian required to describe the D * D 1 molecule is constrained by both the heavy quark symmetry and chiral symmetry, it consists of the one-body interaction terms and the two-body interaction terms
The one-body effective lagrangian L 1 which describes the strong interaction of heavy meson with one heavy quark(antiquark) is given by the heavy-hadron chiral perturbation theory [25, 26, 27, 28 ]
where H 
δm T = M P 1 − M P , and the mass difference between P * and P is ∆ ≡ M P * − M P = − 
The pseudogoldstone boson octect is introduced via the exponential representation
with f π = 132 MeV and
The two-body effective Lagrangian L 2 which describes the interactions between the heavy mesons and antimesons is the local four-boson contact interactions as follows 
The two-body interaction terms relevant to the P * P 1 part is
Here we concentrate on Z(4430), which we assume to be a D * D 1 bound state. Setting a = 2 and b = 1 in Eq. (9), we obtain the effective interactions relevant to Z(4430)
A superscript † on a field represents its complex conjugate. If the above interactions in Eq. (10) is treated nonperturbatively, there should be S-wave bound state which can be identified with the Z(4430).
We denote the transition amplitude for Z(4430)→Z(4430) by iA(E), it depends only on the total energy E in the center-of-mass frame, and Z(4430) corresponds to a pole of iA(E).
iA(E) can be calculated nonperturbatively by summing the loop graphs in Fig.1 iA
where h = h 1 − 3h 2 , and L(E) is the amplitude for the propagation of D * D 1 between successive interaction vertex, it is given by
where
Eq. (12), we see that L(E) has a linear ultraviolet divergence, which can be removed by the renormalization of the coupling constant h 1 and h 2 . L(E) is finite in dimensional regularization, which corresponds to an explicit substraction of the linear divergence, and we denote the renormalized h as h R . L(E) in dimensional regularization is given by
Inserting the above expression for L(E) into the amplitude iA(E) in Eq. (11), then the amplitude reduces to
If h R < 0, A(E) has a pole corresponding to Z(4430)
The above energy is measured relative to twice the pseudoscalar mass M D , therefore the binding energy of Z (4430) is
If future experiments confirm the molecular state nature of Z(4430), the binding energy of the bottom analog of Z(4430) can be predicted. From the scaling of the coupling constants
We denote the the bottom analog of Z(4430) and its binding energy as Z ′ and E Z ′ ,b respectively, then
Since MeV [10] and the QCD sum rule prediction (10.74 ± 0.12) GeV [4] . We note that the effective theory prediction for the mass of 1 ++ BB * molecule state is larger than the quark model predictions as well [30, 31, 32] .
For the P P 1 sector, from Eq. (7) we can obtain the relevant contact interactions The above discussions can be straightforwardly generalized to the flavor SU(3) symmetry, and a nonet(octet and singlet) which Z(4430) belongs to is predicted [5, 11] . 9), which is as follows
Therefore the binding energy of Z
) under the SU(3) flavor symmetry. The small binding energy, which is much smaller other QCD scales such as Λ QCD and the pion mass m π etc, implies that the molecule has universal properties [33] . This can be further exploited through factorization formulae to predict the production and decay properties of Z(4430) just similar to the X(3872) study [34] . The relevant work is in progress [35] .
It could decay into
D * D * s π, D * D * K and K + ψ ′ ,
IV. SUMMARY
The proximity of Z (4430) 
